10.
1 H and 13 Tables 2 and 3   Table 2 : LiOAc (4.6 mg, 0.07 mmol, 1 equiv) and 3Å MS (35 mg) were weighed into a thick walled culture tube (13 mm x 100 mm), followed by addition of a solution of Pd(TFA) 2 in DMSO-d 6 (0.023 M, 0.3 mL, 0.007 mmol, 0.1 equiv). The mixture was purged with O 2 for 15 min. A solution of sulfinamide 3 in DMSO-d 6 (0.175 M, 0.4 mL, 0.07 mmol, 1 equiv) was then added and the solution warmed to 50 ºC and allowed to shake under O 2 for 24 h. A stock solution of phenyltrimethyl silane was then added and the yield and diastereomeric ratio were determined by NMR spectroscopic analysis. Table 3 : Pd(TFA) 2 , (16.6 mg, 0.05 mmol, 0.10 equiv), LiOAc (33.0 mg, 0.5 mmol, 1 equiv) and powdered 3Å MS (250 mg) were weighed into a 50 mL round-bottomed flask equipped with a large stirrer bar (a large stirrer bar and oversized round-bottomed flask are required to ensure good gas-liquid mixing). The system was then purged with O 2 for 15 min followed by attachment of an O 2 filled balloon. A solution of the sulfinamide starting material 3 (108.7 mg, 0.5 mmol, 1 equiv) in DMSO (5 mL, 0.1M) was added via syringe. The solution was submerged in a pre-heated 50 °C oil bath and stirred vigorously for 24 h. Water (50 mL) and ether (35 mL) were added. The aqueous layer was washed with ether (30 mL x3) and the organic layers were combined, washed with brine, dried over MgSO 4 , filtered and concentrated. The resulting oil was purified via flash column chromatography (EtOAc in hexanes) on basic alumina, unless otherwise noted. This procedure resulted in a colorless oil (81 mg, 0.37 mmol, 74% yield).
Procedure for Oxidative Cyclization Reactions in

Elucidation of Product Stereochemistry
1D nOe correlations were used to determine the relative stereochemistry of the following compounds. Subsequent assignments were made by analogy. The stereochemistry of the unsubstituted pyrrolidine is based on HPLC analysis of the product pyrrolidine, following removal of the sulfinyl group and conversion to the corresponding sulfonamide, which has been characterized previously in the literature. 4 Chiralcel AD-H, 10% iPrOH, 1 mL/min, 230 nm
Synthesis and Characterization of Substrate Precursors.
cis-Hex-4-enal (S1) Prepared according to a modification of the literature procedure. 5 In a 250 mL roundbottomed flask, containing an oversized stirrer bar, cis-4-hexen-1-ol (3 mL, 25.6 mmol, 1 equiv) was dissolved in acetonitrile (25 mL). Tetrakis(acetonitrile)copper(I) hexafluorophosphate (478 mg, 1.28 mmol, 0.05 equiv), 2,2′-bipyridyl (200 mg, 1.28 mmol, 0.05 equiv), TEMPO (200 mg, 1.28 mmol, 0.05 equiv), and N-methyl imidazole (0.204 mL, 2.56 mmol, 0.1 equiv) were each added sequentially as solutions in acetonitrile (10 mL). Additional acetonitrile (65 mL) was then added. The flask was fitted with a septum and a balloon of O 2 (reactions can also be performed in air, but they are faster with a balloon of O 2 ) and stirred vigorously. Upon consumption of alcohol, as determined by TLC, the reaction mixture was diluted with 200 mL of water and 200 mL of pentanes. This mixture was partitioned and the aqueous layer was washed further 3x with 100 mL of pentanes. The organic layers were combined, washed with brine, dried over magnesium sulfate, filtered and rotovapped at 0 °C due to the low boiling point of the product aldehyde. Cis-4-hexenal was recovered as a concentrated solution in pentanes (1.96 g, 19.9 mmol, 78%). This material was used without further purification. The 1 H and 13 C NMR spectra of this material match literature values. 5 
trans-Hex-4-enal (S2)
This compound was prepared according to a modification of the literature procedure. 5 In a 250 mL round-bottomed flask, equipped with a water condenser, an oversized stirrer bar, trans-hex-4-en-1-ol (1.0 g, 10 mmol, 1 equiv) was dissolved in acetonitrile (10 mL). Then tetrakis(acetonitrile)copper(I) triflate (189 mg, 0.5 mmol, 0.05 equiv), 2,2′-bipyridyl (78 mg, 0.5 mmol, 0.05 equiv), TEMPO (78 mg, 0.5 mmol, 0.05 equiv), and Nmethyl imidazole (80 µL, 1.0 mmol, 0.1 equiv) were each added sequentially, as solutions in acetonitrile (10 mL). The flask was then fitted with a septum and a balloon of O 2 and stirred vigorously. Upon consumption of the alcohol, as determined by TLC, the reaction mixture was quenched by the addition of water (250 mL) and pentanes (250 mL). The layers were separated and the aqueous layer was extracted with pentanes (2 x 250 mL), washed with brine (250 mL) and dried over Na 2 SO 4 . Evaporation of the solvent at 0 °C gave the title compound as a lightly colored oil. (0.89 g, 9.1 mmol, 92%). This material was used without further purification. The 1 H and 13 C NMR spectra of this material match literature values. 6 This compound was prepared according to modification of a literature procedure. 8 Cishex-4-enal (2.24g, 23 mmol, 1.1 equiv) was dissolved in THF (55 mL) in a roundbottomed flask purged with N 2 . Then (R)-(+)-2-methyl-2-propanesulfinamide (2.518 g, 20 mmol, 1 equiv) was added. Finally, Ti(OEt) 4 (10 mL, 48 mmol, 2.3 equiv) was added to the stirring solution. This was allowed to stir at room temperature under N 2 until consumption of the starting sulfinamide was determined by TLC. The solution was then poured into a stirring solution of brine, filtered over celite, and washed with EtOAc. The organic layer was separated from the aqueous layer, washed one time with EtOAc. The organic layers were combined, dried over MgSO 4 , filtered, and concentrated. The resulting yellow oil was purified by flash column chromatography (gradient of Hex:EtOAc, 0-50%). The product was obtained as a pale yellow oil (3.65 g, 18.1 mmol, 89% 
Synthesis and Characterization of Substrates.
The stereochemistry of the substrates was assigned on the basis of literature precedent for the corresponding reaction of individual nucleophiles with sulfinimines (cf. references associated with each substrate synthesis).
Table 2, Entry 1 (5)
The starting sulfinimine (S4, 500 mg, 2.48 mmol, 1 equiv) was dissolved in methanol (6.5 mL). This solution was purged with N 2 and cooled to -40 ºC. Then NaBH 4 (99 mg, 2.6 mmol, 1.05 equiv) was added, and the solution was slowly warmed to room temperature overnight. The reaction was quenched with saturated NH 4 Cl, and the aqueous layer was washed 3x with CH 2 Cl 2 . The organic layers were combined, washed with brine., dried over MgSO 4 , filtered and concentrated. The resulting yellow oil was then purified with flash column chromatography (50 -100 % EtOAc in hexanes), and the product was obtained as a pale yellow oil (408 mg, 2.0 mmol, 81% Table 2 , Entry 2 (6) This compound was prepared according to modification of a literature procedure. 4 α-Methyl sulfinamide substrate, 3, (456 mg, 2.1 mmol, 1 equiv) was dissolved in methanol (1.15 mL) under N 2 . Then hydrochloric acid (4 M in dioxane, 1.05 mL, 4.6 mmol, 2 equiv) was added. The reaction mixture was stirred for one hour and then concentrated. Dichloromethane was added (7.5 mL) and the solution was cooled to 0 ºC. Triethylamine (.879 mL, 6.3 mmol, 3 equiv) and p-tosylchloride (420 mg, 2.2 mmol, 1.05 equiv) were added. This mixture was stirred at room temperature overnight. The reaction was quenched with saturated NH 4 Cl and the aqueous layer was washed with dichloromethane (3x). The organic layers were combined, washed with brine, dried over MgSO 4 , filtered and concentrated. The resulting yellow oil was purified by flash column chromatography (0-50% EtOAc in hexanes). The product was obtained as a white solid (480 mg, 1.8 mmol, 86% This compound was prepared according to modification of a literature procedure. 9 The starting sulfinimine (939 mg, 4.67 mmol, 1 equiv) was dissolved in dichloromethane (30 mL). The solution was cooled to -50 ºC and purged with N 2 . Methyl magnesium bromide was added (1.75 M in ether, 5.33 mL, 9.33 mmol, 2.0 equiv). This reaction was stirred at -50 ºC for 6 h then allowed to slowly warm up to room temperature overnight. The reaction was quenched with saturated NH 4 Cl and the aqueous layer was washed with dichloromethane (3x). The organic layers were combined, washed with brine, dried over MgSO 4 , filtered and concentrated. The resulting yellow oil was purified by flash column chromatography (gradient 0-25% EtOAc in CHCl 3 ). The product was obtained as a colorless oil of the major diastereomer (690 mg, 3.2 mmol, 69%) and a 3:1 mixture of diastereomers that could be further purified (250 mg, 1.1 mmol, 25% The starting sulfinimine (S5, 220 mg, 1.09 mmol, 1 equiv) was dissolved in dichloromethane (6.5 mL). This solution was cooled to -50 ºC and purged with N 2 . Methyl magnesium bromide was added (1.6 M in ether, 0.75 mL, 1.2 mmol, 1.1 equiv). This reaction was stirred at -50 ºC for 6 hours then allowed to slowly warm up to room temperature overnight. The reaction was quenched with saturated NH 4 Cl and the aqueous layer was washed with dichloromethane (3x). The organic layers were combined, washed with brine, dried over MgSO 4 , filtered and concentrated. The resulting yellow oil was purified by flash column chromatography (gradient 0-25% EtOAc in CHCl 3 ). The product was obtained as a colorless oil of the major diastereomer (170 mg, 0.78 mmol, 72% The starting sulfinimine (S6, 770 mg, 2.77 mmol, 1 equiv) was dissolved in dichloromethane (15 mL). This solution was cooled to -50 ºC and purged with N 2 . Methyl magnesium bromide was added (1.6 M in ether, 2.0 mL, 3.2 mmol, 1.15 equiv). This reaction was stirred at -50 ºC for 6 hours then allowed to slowly warm up to room temperature overnight. The reaction was quenched with saturated NH 4 Cl and the aqueous layer was washed with dichloromethane (3x). The organic layers were combined, washed with brine, dried over MgSO 4 , filtered and concentrated. The resulting yellow oil was purified by flash column chromatography (gradient 0-100% EtOAc in hexanes). The product was obtained as a colorless oil of the major diastereomer (620 mg, 2.11 mmol, 76%). 1 The starting sulfinimine (S4, 300 mg, 1.5 mmol, 1 equiv) was dissolved in dichloromethane (8 mL). This solution was cooled to -50 ºC and purged with N 2 . Isopropyl magnesium chloride was added (1.7 M in ether, 1.41 mL, 2.83 mmol, 1.9 equiv). This reaction was stirred at -50 ºC for 6 hours then allowed to slowly warm to room temperature overnight. The reaction was quenched with saturated NH 4 Cl and the aqueous layer was washed with dichloromethane (3x). The organic layers were combined, washed with brine, dried over MgSO 4 , filtered and concentrated. The resulting yellow oil was purified by flash column chromatography (gradient 0-100% EtOAc in hexanes on basic alumina). The product was obtained as a colorless oil of the major diastereomer (244 mg, 1.0 mmol, 66% This compound was prepared according to modification of a literature procedure. 9 The starting sulfinimine (S4, 1.0 g, 4.97 mmol, 1 equiv) was dissolved in dichloromethane (30 mL). This solution was cooled to -50 ºC and purged with N 2 . Phenyl magnesium bromide was added (1.0 M in ether, 9.5 mL, 9.5 mmol, 1.9 equiv). This reaction was stirred at -50 ºC for 6 hours then allowed to slowly warm to room temperature overnight. The reaction was quenched with saturated NH 4 Cl and the aqueous layer was washed with dichloromethane (3x). The organic layers were combined, washed with brine, dried over MgSO 4 , filtered and concentrated. The resulting yellow oil was purified by flash column chromatography (gradient 0-70% EtOAc in hexanes). The product was obtained as a colorless oil of a 9:1 mixture of diastereomers (1.32 g, 4.7 mmol, 95%) that was further purified via flash column chromatography leading to pure product (0.60 g, 2.2 mmol, 45% This compound was prepared according to modification of a literature procedure. 9 The starting sulfinimine (S4, 600 mg, 2.98 mmol, 1 equiv) was dissolved in dichloromethane (12 mL). This solution was cooled to -50 ºC and purged with N 2 . p-Chlorophenyl magnesium bromide was added (1.0 M in ether, 5.66 mL, 5.66 mmol, 1.9 equiv). This reaction was stirred at -50 ºC for 6 hours then allowed to slowly warm up to room temperature overnight. The reaction was quenched with saturated NH 4 Cl and the aqueous layer was washed with dichloromethane (3x). The organic layers were combined, washed with brine, dried over MgSO 4 , filtered and concentrated. The resulting oil was purified by flash column chromatography (gradient 0-100% EtOAc in CHCl 3 ). The product was obtained as a white solid of the major diastereomer (708 mg, 2.26 mmol, 76% Table 3 , Entry 6 (S12) This compound was prepared according to modification of a literature procedure. 11 Diisopropyl amine (3.08 mL, 22 mmol, 2.2 equiv) was dissolved in THF (110 mL) and cooled to 0 ºC. n-Butyl lithium (1.23 M in hexanes, 16 mL, 20.5 mmol, 2.1 equiv) was added dropwise. The reaction mixture was then cooled to -78 ºC and methyl acetate (1.68 mL, 20 mmol, 2 equiv) in THF (1 mL) was added, this mixture was allowed to stir for 30 min. Chlorotitanium(IV) isopropoxide (10.04 mL, 42 mmol, 4.2 equiv) in THF (42 mL) was added, this mixture was allowed to stir for 30 min. Finally, the starting sulfinimine (S4, 2.08 g, 10 mmol, 1 equiv) in THF (2 mL) was added dropwise, and the reaction mixture was stirred for 4 hours at -78 ºC. A saturated solution of NH 4 Cl (24 mL) was added. This mixture was allowed to slowly warm to room temperature. The reaction mixture was filtered over celite and the aqueous layer washed with ethyl acetate (3x). The organic layers were combined, washed with brine, dried over MgSO 4 , filtered and concentrated. The pale yellow oil was purified by flash column chromatography (0-100% EtOAc in hexanes). The product was obtained as a colorless oil of one diastereomer (2.28 Table 3 , Entry 7 (S13) This compound was prepared according to modification of a literature procedure. 12 Magnesium turnings (1.09 g, 44.7 mmol, 15 equiv) and a crystal of iodine were stirred in THF (15 mL). To this solution, 2-(2-bromoethyl)-1,3-dioxane (2.03 mL, 14.9 mmol, 5 equiv) in THF (5 mL) was added dropwise from an addition funnel. This mixture was cooled periodically in a water bath. Once addition was complete the reaction mixture was stirred at room temperature for a further hour. Then the solution was transferred away from the magnesium and cooled to -50 ºC. The starting sulfinimine (S4, 600 mg, 2.98 mmol, 1 equiv) was added dropwise in THF (1 mL). This solution was stirred at -50 ºC under N 2 for 12 hours and then quenched with water. The aqueous layer was washed with ethyl acetate (3x). The organic layers were combined, washed with brine, dried over MgSO 4 , filtered and concentrated. The resulting oil was purified by flash column chromatography on basic alumina (0-100% EtOAc in Hexanes). The product was obtained as a colorless oil of one diastereomer (381 mg, 1.2 mmol, 40% The starting sulfinimine (S4, 1.00 g, 4.97 mmol, 1 equiv) was dissolved in dichloromethane (20 mL). This solution was cooled to -50 ºC and purged with N 2 . Allyl magnesium bromide was added (1.0 M in ether, 9.44 mL, 9.44 mmol, 1.9 equiv). The reaction was stirred at -50 ºC for 6 hours, and then allowed to slowly warm to room temperature overnight. The reaction was quenched with saturated NH 4 Cl and the aqueous layer was washed with dichloromethane (3x). The organic layers were combined, washed with brine, dried over MgSO 4 , filtered and concentrated. The resulting yellow oil was purified by flash column chromatography (gradient 0-100% EtOAc in Hexanes). The product was obtained as a colorless oil of the major diastereomer (1.075 g, 4.42 mmol, 89%). Table 2 , Entry 1 (S14) Following the general procedure for Table 2 , runs were combined, isolated, and purified for characterization. 
Table 2, Entry 2 (S15)
Following the general procedure for Table 3 , a white solid (109 mg, 0.41 mmol, 80%) was isolated as a mixture of diastereomers shifts for major diastereomer reported and these values match the literature values. 1 H, CH 2 ),1.20 (s, 9 H, C(CH 3 ) 3 ), 1.14 (d, J = 6.6, 3 H, CH 3 ) . 13 Table 2 , runs were combined, isolated, and purified (as a colorless oil) for characterization. 
Preparation of Tropene Analog 10
This compound was prepared according to modification of a literature procedure. . 13 
Preparation of Amine Hydrochloride
S24
This compound was prepared according to a modified literature procedure.
14 Compound 4 (100 mg, 0.464 mmol, 1 equiv) was dissolved in methanol (0.24 mL). To this mixture a solution of hydrochloric acid in dioxane (4 M, 0.24 mL, 0.928 mmol, 2 equiv) was added. This solution was stirred at room temperature for 1 h and then evaporated to near dryness. Diethyl ether (15 mL) was added to precipitate the product, which was then filtered and washed with diethyl ether (3x 2 mL) and hexanes (2x 2mL). The product was isolated as a white solid (65 mg, 0.44 mmol, 95% 
